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Statement 

These are consolidated cases brought by plaintiff-appel¬ 
lant (Hellenic) owner of the SS Hellenic Saiix)R against 
various cargo insurers (cargo) to recover contributions 
said to be due in general average. Cargo defended on the 
ground that Hellenic had failed to exercise due diligence at 
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and before the beginning of the voyage to make the vessel 
seaworthy, especially with respect to its crankshaft, and 
that as a consequence expenses incurred by Hellenic during 
the voyage after the crankshaft fractured were not recover¬ 
able from cargo. 

The case was heard by the District Court, Judge Griesa, 
sitting without a jury. The proceeding lasted some eight 
days during which time ten witnesses were heard, numerous 
exhibits were received in evidence and excerpts of deposi¬ 
tions were offered. 

The questions involved were highly technical in nature 
and, as the court stated in its opinion, concerned tolerances 
which were "... to a layman, usually very tiny...” (691a). 
Nevertheless, unless the alignmen. of a vessel’s main engine 
crankshaft is kept within these tolerances, the additional 
stresses caused thereby will bring about serious engine 
damage. Illustrative of the necessity of the close attention 
required in aligning a main engine crankshaft, is the fine 
adjustment made in the shaft by Hellenic after it was 
repaired at Bombay. Measurements taken at that time by 
Hellenic’s Chief Engineer disclosed that the shaft had a 
sag of .000 in. at No. 4 main bearing, .001 in. at No. 3 main 
bearing and .002 in. at No. 2 main bearing. This align¬ 
ment was deemed unacceptable and the main bearings were 
adjusted to increase the crankshaft sag to .008 in. at No. 4 
main bearing, .004 in. at No. 3 main bearing and .004 in. 
at No. 2 main bearing (663a, 664a; Def. Ex. Q—marked 
for identification at deposition as Def. Ex. 15 F). The cor¬ 
rections involved a difference of between 2 and 3 thousands 
of an inch or the thickness of 2 or 8 human hairs (296a, 
297a). 

The Court was keenly aware of the technicalities in¬ 
volved and paid close attention to the evidence during the 
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eight days of trial It frequently sought clarification of 
testimony from the witnesses and engaged in colloquy fre¬ 
quently with counsel for the parties so as to understand the 
issue and follow the proof as it developed. 

The Court took extensive notes and on several occasions 
requested the court reporter to read back the testimony. 

In view of the lengthy proceedings and while the evi¬ 
dence was still fresh in its mind, the trier of the facts 
deemed it advisable “... to take advantage of the thought 
given . . . [the case] ... in the last few days . . .” and 
dictated its findings of fact and conclusions of law (582a, 
583a). 

This appeal is directed solely to the trial court’s deter¬ 
mination of the facts and a claim that reversable error was 
committed in disregarding or misunderstanding Hellenic’s 
evidence 

Appellant’s Contentions 

The thrust of Hellenic’s appeal is that the trial court 
disregarded “physical evidence’’ of the condition of the 
crankshaft; that the trial court misconstrued the impor¬ 
tance of web deflection readings; and that the trial court 
did not find “latent defect” as the cause of loss, all of which 
constitute reversible error (Appellant’s Brief pp. 2, 8). 

POINT I 

There is no question of law on this appeal 

Hellenic makes reference to the trial court’s holding 
that since New York was the Hellenic Sailor’s home port, 
the voyage was effectively interrupted at New York in 
consequence of which Hellenic was required to exercise due 
diligence at New York to make the vessel seaworthy as to 
all cargo whether it was loaded at New York or earlier at 
other United States ports. (Appellant’s Brief pp. 18,19). 
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The Court cited as authority The Isis, 290 U.S. 388 (1938). 
Carver, Carriage By Sea, 2 British Shipping Laws, 12th 
Ed. discusses the problem of when due diUgence should be 
exercised in the case of a ship on a round voyage and con¬ 
cludes that the place reasonably to be expected is the vessel’s 
home port (S^ 264). Hellenic does not dispute, and 
the record amply demonstrates, that at Hellenic’s home Port 
of New York and before commencement of the transocean 
voyage, Charles Allan, its marine superintendent (125a, 
127a) who was responsible only to Mr. Callimanopulos, its 
general manager (610a) boarded the Hellenic Sailor for 
the purpose of attending to the vessel’s needs (222a, 266a, 
636a, 687a). He had previously expressed some concern 
over an alignment reading taken of the vessel’s crankshaft 
(PI. Ex. 26). Hellenic’s present marine superintendent, 
Harry Petsis (127a) also visited the vessel when she was 
at New York on the dates November 14 to 18, 1967 (181a, 
182a). The presence of Messrs. Allan and Petsis amply 
demonstrates that at New York, Hellenic assumed control 
of its vessd and supports the trial court’s finding that the 
voyage was effectively interrupted. 

It is cargo’s contention that the question of intervention 
of Hellenic at New York in 1967 is moot because, as will be 
shown, the proof offered at the trial overwhelmingly sup¬ 
ports a determination that Hellenic was remiss in attend¬ 
ing to the seaworthiness of the Hellenic Sailor long 
before the voyage which is the subject of this litigation 
commenced. 

POINT II 

Hellenic has failed to demonstrate that the 
of the trial court were “clearly erroneons** as to require 
reversal hy this court. 

In cases such as the matters on appeal here, in which 
the trial court sits without a jury and makes findings of 
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fact, it is well established in the law that those findings of 
fact will not be set aside on appeal unless they are clearly 
erroneotu, Federal Rules of Civil Procedure 62(a), 28 
U.S.C. The Supreme Court has held that a finding is 
“clearly erroneous” only if the reviewing court on the entire 
evidence is left with the definite and firm conviction that a 
mistake has been conunitted. United States v. United StaUe 
Gypeum Co., 388 U.S. 864, 896 (1947). The application of 
the standard by the appellate court is not without limits: 

“In applying the clearly erroneous standard to 
the findings of a district court sitting without a jury, 
appellate courts must constantly have in mind that 
their function is not to decide factual issues de novo. 
The authority of an appellate court, when reviewing 
the findings of a judge as well as those of a jury, is 
circumscribed by the deference it must give to deci* 
sions of the trier of the fact, who is usually in a 
superior position to appraise and weigh the evidence. 
The question for the appellate court under Rule 62 
(a) is not whether it would have made the findings 
the trial court did, but whether “on the entire evi¬ 
dence (it) is left with the definite and firm convic¬ 
tion that a mistake has been committed.” 

Zenith Radio Corp. v. Hazeltine Research, Inc. 896 U.S. 
100,128 (1969). 

The standard clearly applies to the judgment of a trial 
court sitting without a jury in admiralty. McAllister v. 
United States, 848 U.S. 19 (1964). It is for this Court to 
determine in this instance, therefore, whether the trial 
court’s findings of fact were clearly erroneous; if not, 
appeal must fail, since no issues of law are raised in appel¬ 
lant’s brief (Point I supra). 
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Hellenic contends that the trial court ignore or mis¬ 
construed testimony in its favor with respect to the neces¬ 
sity of taking web deflection readings on the crankshaft of 
the Hellenic Sailor, and gave undue weight to Mr. Allan’s 
apparent concern regarding the shaft alignment as ex¬ 
pressed in his letter of November 6,1967 (PI. Ex. 26). It 
is not for this Court, however, to pass upon the weight 
given (or not given) by the lower court to testimony 
offered at trial, since the trier of fact is usually in a better 
position than the appellate court to appraise and weigh the 
evidence. Zenith Radio Corp. v. Hazeltine Research Inc., 
supra, 123. Even if this Court disagrees with the conclu¬ 
sions of the trial judge, such disagreement alone is not 
enough to require that the findings be set aside. B's Com¬ 
pany, Inc. V. B. P. Barber & Associates, Inc., 391 F. 2d 130 
(4Cir. 1968). 

Even if the weight of the evidence is not clearly in favor 
of cargo, this Court cannot overturn the decision of the 
trial court on that ground alone. In United States v. Yellow 
Cab Co,, et aL, 338 U.S. 338 (1949), the Supreme Court 
said at page 342: 

“While, of course, it would be our duty to correct 
clear error, even in findings of fact, the Government 
has failed to establish any greater grievance here 
than it might have in any case where the evidence 
would support a conclusion either way but where 
the trial court has decided it to weigh more heavily 
for the defendants. Such a choice between two per¬ 
missible views of the weight of evidence is not 
’clearly erroneous.* ’’ 

The standard also applies to inferences drawn from 
documents or undisputed facts. UniUd States v. UniUd 
States Gypsum Co., supra, 394. In McAllister v. United 
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States, supra, in which the Supreme Court upheld a judg¬ 
ment of the trial court finding the United States liable to 
plaintiff for damages incurred as a result of contracting 
polio while on board ship, the trial judge found that the 
plaintiff had been exposed to the disease when the master of 
his ship had permitted residents of a city in which there was 
a polio epidemic to board the vessel in performance of steve¬ 
doring services. At 348 U.S. 22, 28, Uie Court said: 

“Of course no one can say with certainty that the 
Chinese were the carriers of the polio virus and 
that they communicated it to the petitioner. But 
upon balance of the probabilities it seems a reason¬ 
able inference for the District Court to make from 
the facts provided, supported as they were by the 
best judgment medical experts have upon the subject 
today, that petitioner was contaminated by the 
Chinese who came aboard the ship November 11, 
1945, at Shanghai. Certainly we cannot say on 
review that a judgment based upon such evidence 
is clearly erroneous.” (Emphasis supplied) 

It is also well-established that the weight to be given 
expert testimony is solely within the discretion of the trial 
judge, and his findings thereon will not be set aside by an 
appellate court unless they are clearly erroneous within the 
meaning of the standard. Transcontinental Gas Pipe Line 
Corp. V. Hackensack Meadowlands Development Commis¬ 
sion, 464 F. 2d 1368,1864 ( 3 Cir. 1972). Clearly, the trial 
court considered the expert testimony of Messrs. Bates, 
Smith and Haugestad; but it is not for this Court to inquire 
as to the relative weight given to that testimony, or to 
question the foundation for such reliance. 


1 
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POINT III 

"JTi® crankshaft a l ig nm ent on the voyage was unsatis¬ 
factory and this condiUon was known to Hellenic. 

The trial record is replete with references to the fact 
that an important rule of thumb in determining whether 
the alignment of a crankshaft in a vessel such as the Hell¬ 
enic Sailob is satisfactory, is that when the ship is in 
ballast or lightly loaded the crankshaft is expected to have 
a sag and when loaded or substantially loaded it is expected 

to have a hog. (Hellenic’s Marine Superintendent Petsis_ 

188a, 189a, 191a, 192a,' Hellenic’s Then Chief Engineer and 
Present Port Engineer in Piraeus Evangelou—245a, 735a, 
747a, 748a; Hellenic’s Expert Haugestad—445a; Hellenic’s 
Marine Superintendent Allan—611a, 622a, 629a, 630a 
632a, 662a, 663a, 673a, 682a, 683a). 

According to Evangelou, the mean draft of the Hell¬ 
enic Sailor in ballast (empty) is 13 ft. (246a) and when 
loaded it is 29 ft (245).> 

The following exhibits showing crankshaft alignment 
and vessel draft calculations from the time of recondition¬ 
ing the main engine crankshaft bearings in the fall of 1962 
to the date of the casualty were received in evidence: 


Date 

Draft 


Main Bearings 


Fwd. 

Aft 

No. 4 No. 3 No. 2 


11/20/68 

9/8/64 

2/1/66 

8/2/66 

10/11/67 

27'8" 

16'3" 

lO'lO" 

14'3" 

12'6" 

27'7" 

19'6" 

22'8" 

26'0" 

22'10" 

+.008 -.007 +.002 
-.012 -.008 -.008 
-.024 -.038 -.017 
-.014 -.016 -.011 
-.032 -.042 -.032 

(Def. Ex. L) 
(Def. Ex. M) 
(Def. Ex. N) 
(Def. Ex. P) 
■PI. Ex. 23) 


* The mean draft in ballast may actually f»e 13 ft. 6 in. (De'. Ex. 
Q Rowing draft after completion of repairs at Bombay 8/16/68) 
difference in proof is of little consequence. 
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One other reading Uken on February 3, 1968 (PI. Ex. 

36; PI. Ex. 36) showed the following crankshaft alignment 
and vessel’s draft calculation after the casualty:* 

Date Fwd. Aft No. 4 No. 3 No. 2 

2/3/68 24'00" 29'00" -.016 -.026 -.017 

Defendant’s expert, Bates, testified that the alignment 
readings (Def. Ex. AL) ^owed the trend of a greater and 
greater sag and that this trend should have been sufficient 
to cause concern (339a; opinion 600a). Regardless of 
Bates’ opinion, however, it should be noted that the post 
1962 repair alignment readings with the vessel in various 
conditions of draft indicated in the main that the crank¬ 
shaft was running in a continuously sagged condition. This 
evidence alone supports a finding that the vessel’s crank¬ 
shaft was lying in a position which was generally incon¬ 
sistent with its expected alignment i.e., either hogged or 
sagged, depending upon the vessel’s cargo load. This evi¬ 
dence alone also supports a finding that Hellenic should 
have monitored other data pertaining to the shaft condition, 
such as web deflection tests (Bates—399a) in order to get a 
more accurate view of the crankshaft’s condition. 

There was substantial testimony in the lower court 
which supports cargo’s further argument that the Hellenic’s 
practices in taking crankshaft alignment readings were far 
from adequate. 

“There was disputed testimony concerning the reliability of this 
reading which was taken after the fracture. Haugestad thought it 
was indicative of pre-fracture alignment (440a, 441a). Allan con¬ 
sidered it unreliable because after the fracture the shaft would be lying 
in a different position (665a, 656a). Evangelou reluctantly admitted 
that it was taken after some 15 tons consisting of the weight of the 
piston and connecting rods were removed from the shaft (252a-259a), 
an event which must have altered the alignment as it was before the 
fracture when the piston and rods were connected. The lower court 
rejected Haugestad’s opinion (595a). 
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Hellenic's witness, Golten, acknowledged that the ves¬ 
sel’s draft affects crankshaft aUgnment (819a) although he 
did My that the October 11, 1967 reading was a “dream 
reading”* (PL Ex. 28; 288a, 290a). He reluctantly agreed, 
however, that since the ship at that time was in a lig^t 
condition, the reading would be more meaningful if shortly 
therMfter crankshaft alignment was measured with the 
ship in a loaded condition (820a, 821a). Allan Mid that a 
8 ft draft differential forward and aft affected the reliabil¬ 
ity of a crankshaft alignment reading (682a; see also 718a). 
Evangelou was of the Mme opinion (746a). The four 
augment readings immediately preceding the casualty 
indicated draft differentials of approximately 10 ft., 9 ft, 
12 ft, and 8»^ ft, respectively (PI. Ex. 28; Def. Ex. P; 
Def. Ex. N; Def. Ex. M) The post casualty alignment 
rMding, which the trial court found to be unreliable in 
any event, indicated a 5 ft draft differential (PL Ex. 86; 
PL Ex. 86). Thus, the five most recent crankshaft align¬ 
ment readings were taken under vessel draft conditions 
which made them unreliable. 


AUan also testified that more reliable rMdings, ones 
which wou ld be indicative of what might be required for 


*It IS apparent that this so-called “dream reading” was actually 
a rrterena to the symmetry of the reading rather than to the extent 
of dMirable s^. A due to his view of the October 11, 1967 reading 
ran be found in cemin of his answers when he was questioned about 
hjs reas^ for cnticumr, a hypothetical dog-leg sag of .032 in. at No. 

ar^'i ^ bearing and .032 in. at No. 2. 

At 291a, he smd^ \ou would have a worse shaft condition than you 
teve he said, "you would have a much, much worse 

s^tim than this here ...” On each occasion he was referring to the 
^ober n reading (PI. Ex. 23). At 311a. when asS Uy t 
wouW prefer a mximum sag of .022 in. to a maximum sag of 042 
in., he explained that it was preferable to use .022 in. because you 
wou d thereby reduce the sag. In essence, then, the witness was L- 
ly that where the sag could be reduced in this manner and re Jn 
Its symmetry, it would be preferable. 


/ 
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Mmcto Muld be obUlmd if the idignnient wm dret 

684.) !,T‘ ■" ‘ '«83«. 

u ;■ .!‘"*'”“"'‘'‘>“”otre«ectth«tthi8WMdone 
“*? th.t knowledge of the ptacement of the targo 

Of crankshaft alignment readings (686a, 686a, 721a) vet 
at the times that Golten took such readings (ie the fivl 

tuT.^!^!' r” too, that it WM unfor¬ 

tunate that no ahgnment readings were taken with the 

vessel .n a completely ballasted condition since tf Z wZ 

interb,r““ '■ow much sag to 

m toe bearings (686.), He had never even Ln Z 

Hellenic Saiwe in a full ballast condition. ostenS for 

the rcMon that the dup is there to midte ^oney (6^" 

The lower court's determination that Hellenic failed to 
exerase due diligence to make its vessel seawTrSyteYnJ^^ 
tt er suppo rted by this uncontroverted evidence of Hellenic’s 

1 “""Eonted at length concerning Hel 

tenic^ failure to offer direct evidence Z of 

a-«”k8haft at about tte time it 
New York. On November e, 
im, after reviewing the October 11 readings (PI. Ex 28) 
Allan, who wm in charge of engineering and made all Ihe 
tag danaons, (129.) wrote the follo^ng l«Z te Z 
Hellenic Sailor's Chief Engineer Evangelou (PL Ex. 26); 

“End^ heretrith please find your file copy of 
at our piesse note the poeibon of the crank- 
important to observe ship’s draft while the readings 
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were taken, and with 12 feet 6 inches forward, the 
ship would be in a comparatively light condition, 
causing the deflection to be below the zero line, 
although the figures show an access [excess] over 
the desirable measurements. We will take further 
readings at the next available opportunity with the 
ship in both loaded and light condition.” 

In its opinion the trial court held that Allan’s letter 
indicated a judgment on his part “that the October 11th 
readings were a cause for concern from an operational 
standpoint” (598a) Allan’s testimony that a sag of .046 
in. was wisely corrected by the vessel owner at an early 
date is indicative of his concern about a .042 in. sag (678a). 

Evangelou underst^^ the letter to mean that he should 
take an alignment measurement with the vessel in a loaded 
condition (221a, 244a, 245a, 247a). He testified that pur- 
surant to Allan’s instructions he took a reading at Phila¬ 
delphia (Paulsboro) on November 13, 1967 (PI. Ex. 25) 
at a time when the vessel was about 80% full and that for 
alignment purposes he considered the vessel to be full (219a, 
220a, 244a, 247a). The reading was not dated. He said 
that this was the first time he had taken such an align¬ 
ment reading (239a, 240a). When questioned concerning 
the marked similarity of the alleged Philadelphia reading 
(PI. Ex. 25) and another reading taken after the casualty 
at Port Sudan on February 23,1968 (Def. Ex. A), he said 
that it was “coincidence” (260a, 261a). The trial court 
rejected Evangelou’s testimony that the exhibit was pre¬ 
pared by him in Philadelphia after it was discovered by 
the court that the original exhibit 26 had markings on it 
which suggested that Evangelou had earlier recorded 
numerous crankshaft alignment readings on the same 
yellow pad from which exhibit 26 was made (261a-264a, 
267a-271a). At that juncture and again subsequently. 
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Hellenic’s counsel stated that he would not rely on exhibit 
26 to prove the exercise of due diligence (271a, 273a, 422a). 
At one point in the trial he acknowledged that exhibit 25 
could not be the Philadelphia reading although Evangelou 
testified under oath that it was (424a, 426a). 


Since the document produced by the witness who claimed 
to have made the alignment reading had been discredited, it 
IS wnceivable that Mr. Allan’s instructions were ignored 
and that no measurements were taken. Assuming that 
Evangelou actually took such a reading, Hellenic made no 
attempt to explain its failure to produce the true record. 
Accordingly, the court is free to draw an inference that the 
document is unfavorable to its position in this case. Tup- 
rmn Thurlow Co. Inc., v. S.S. Cap Castillo, 490 F. 2d 302 
308 (2 Cir. 1974); The Penelope, 354 F. 2d 677, 682 (7 
Cir. 1966) where evidence concerning customary testing 
was offered in lieu of the record of the actual testing done 
on the equipment involved; see also The Mincio, 1936 AMC 
1766,1771 (S.D.N.Y. 1936); Richardson on Evidence ( 9 th 
Ed.) Sec. 92; Wignwre on Evidence (3rd Ed.) Secs. 286, 
291. In any event, and in view of Allan’s direction that 
alignment readings be taken, the absence of such readings 
supports the trial court’s finding that Hellenic failed to 
exercise due diligence to make its vessel seaworthy in vio- 

I?()3a°^ imposed upon it by COGSA 46 U.S.C. 


Recognizing its predicament, Hellenic sought to prove 
trough Haugestad that the February 3 post casualty read¬ 
ing (PL Ex. 36) was satisfactory and indicative of a satis¬ 
factory crankshaft condition before the vessel departed 
from New York. The court rejected his testimony and ac¬ 
cepted the testimony of Allan (FN 2 «Mpra)that the reading 
was of no significance. Hellenic contends that this was 
error, because as of February 3 the crack had been closed 
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by Van Cooten (Appellant’s Brief p. 86). It explains that 
in answering a question posed by the trial court Haugestad 
forgot that the shaft had been repaired. If he did forget, 
and the repair was significant in rendering his opinion, he 
had then no basis for concluding that the February 8 read¬ 
ing was within a few thousands of an inch of the New York 
alignment before the fracture. However, neither the frac¬ 
ture nor th3 repair was of consequence to him because when 
asked if anything mig^t have happened to the Hellenic 
Sailos’s crankshaft between the O^ber 11 and February 
8 readings to adversely affect the crankshaft he answered: 
“I can’t see what could have happened” (442a). There was 
a confiict between Haugestad and Allan. The latter, al¬ 
though not called at the trial by Hellenic, was advertised 
to the court as its second principal witness (126a). At 
another point in the proceedings, the court was advised 
that Allan would be produced and that Hellenic would not 
rely on his deposition (868a, 869a). No reason was ad¬ 
vanced for his not being called except that Hellenic’s coun¬ 
sel did say: “We have concluded that no useful purpose 
would be served in calling Mr. Allen [sic] in his present 
condition to explain away that letter. We feel that his 
testimony and the letter speak for themselves.” (422a). 

As noted Haugestad stated that his February 8, 1968 
readings were within a few thousands of an inch of actual 
crankdiaft alignment when the vessel departed New York 
(440a, 441a). If he was correct, then at New York, at a 
time when the vessel had a mean draft of 28 ft Tin. (229a, 
280a—26 ft. 2 in. forward and 81 ft 0 in. aft) the vessel, 
although subetantially loaded, had an appreciable sag in 
its crankshaft. Yet, according to Allan, Evangelou, Petsis 
and Haugestad (p. 8 $upra) this draft condition would 
normally be expected to produce a hogged crankshaft. In 








addition, the draft differential at New York and at Port 
Sudan waa 4 ft. 8 in. and 5 ft. respectively, conditions 
which according to Allan and Evangelou make crankshaft 
alignment readings unreliable (p. 10 supra). The trial 
court, therefore, had every reason to reject Haugestad’s 
testimony. Notwithstanding his extensive experience with 
marine engines, it is cargo’s position that Haugestad’s 
standing to express an opinion concerning the suitability of 
crankshaft alignment in a Doxford engine is at issue es¬ 
pecially in view of his testimony concerning Doxford crank¬ 
shafts and web deflections which is discussed at pp. 18, 19 
infra. 

'The trial court noted that there appeared to be no set 
standards for maximum hog or sag in Doxford crankshafts, 
but that it “... was a matter for the sound judgment of the 
people responsible for the vessel.” (596a, 697a) Petsis was 
of the same view (195a, 196a, 197a). It is interesting to 
note that in spite of all the testimony concerning “dream 
readings” when the relatively light vessel had a sag of up 
to .042 in., upon completion of the repairs at Bombay and 
with the vessel in an even lighter condition, the crankshaft 
had a sag of .003 in. at bearing No. 4, .004 in. at bearing 
No. 3 and .004 in. at bearing No. 2 (Def. Ex. Q).‘ Thus, 
the post fracture sag was reduced tenfold. Another indica¬ 
tion of the desirable crankshaft deflection can be found in 
the readings taken after repairs at P’'-aeus in September 
1962 when the vessel with a draft of 24 ft. forward and 26 
ft. aft had a hog in its crankshaft of .012 in. at bearing 
No. 4, .011 in. at bearing No. 3 and .006 in. at bearing No. 
2 (Def. Ex. E)—pp. 1,2 and 6). 

* Hellenic's expert. Smith, on his direct examination testified that 
when the manufacturer would install a new engine in a vessel afloat 
he would strive for a sag in the crankshaft of within .004 in. or .005 
in. of true because at such times the vessel would be light (336a, 
337a). 
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As further evidence of the satisfactory condition of the 
Helu;nic Sailor’s crankshaft, Hellenic in its Brief at 
page 87 states: 

“Wire gauge readings show how the crankshaft is 
lying in the bearings, and if the sag is excessive or 
if the readings show a dog-leg, the readings would 
reveal whether the crankshaft required realignment 
which would be accomplished by remetaUing the 
bearings’' [emphasis supplied]. 

Ck)ntinuing: 

“From November, 1962 when new bearings were 
flown to Port Sudan and installed in the Hellenic 
Sailor, through Febniary, 1968 when she was again 
at Port Sudan, the wire gauge readings taken by 
Golten Marine all showed satisfactory crankshaft 
alignment and that no remetalling of the bearings 
was necessary.” [emphasis supplied]. 

It is significant that the repairs to the crankshaft made at 
Bombay after the casualty included remetalling of the Nos. 
2 and 4 main bearings and the machining of the No. 3 main 
bearing (PL Ex. 81—General Average Statement p. 87). 
No evidence was offered by Hellenic to explain why this 
was necessary. Evangelou said that the way to correct 
alignment would be to remetal the bearings (210a, 211a). 
It is evident, that this work on the main engine bearings 
was indispensable in order to bring the vessel’s crankshaft 
from its pre-fracture maximum sag alignment .042 in. to 
its post fracture maximum sag alignment of .004 in. The 
need for changing the bearings’ thicknesses by remetalling 
Nos. 2 and 4 and machining No. 8 is overwhelming proof 
that before the casualty Hellenic knew that the vessel’s 
crankshaft was not lying in a desirable alignment even 
taking into account the vessel’s draft 









17 


POINT IV 

absence of recent crankshaft deflection read* 
ings is proof of Hellenic’s failure to use due diligence to 
make the Hellenic Sailor seaworthy with respect to its 
crankshaft. 

Bates was of the opinion that since the records of wire 
alignment readings from November 18,1963 to October 11, 
1967 disclosed the trend of a continually increasing sag, it 
would have been prudent for Hellenic to take crank web 
deflection readings when it learned of the October 11 results 
(394a). In its appeal brief, Hellenic does not quarrel with 
Bates’ observation of the trend but it disagrees with his 
opinion that the trend should have prompted the taking of 
crank web deflection readings (p. 87). This view has to 
be based upon an assumption that wire gauge readings tell 
all there is to know about stress in a crankshaft. Allan 
testified in his deposition that web defiection readings were 
essential” (719a). They are essential because if deflec¬ 
tion is too great they would cause the crankshaft to be sub¬ 
jected to additional stress during its rotation (726a). 
Petsis testified that you could not tell crank web defiections 
by studying an alignment reading (194a). Haugestad was 
of the same opinion (450a, 461a). Golten said he could if 
given two hours (806a). When he was asked by cargo coun¬ 
sel how he would go about figuring it out, the trial court 
commented: “Now, if it is important, the fact that it 
wasn’t done is the critical thing.” (806a). 

Smith’s testimony concerning web deflections was con¬ 
fusing to say the least in that he frequently referred to a 
tolerance of .126 in. which at times was related to wear 
down of main bearings (328a, 330a, 336a, 389a, 846a, 866a, 
366a); at times related to web deflections (828a, 329a, 
336a, 361a-363a, 369a, 870a); and at times related to crank- 
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shaft alignment (346a-863a, 367a, 368a). The court ulti¬ 
mately cleared up the confusion and Smith agreed that the 
.126 in. figure referred to wear down (381a, 382a). 

Haugestad was not concerned about web defiection on 
Doxford engines (480a). He would not bother taking web 
defiection readings on such engines because in view of their 
design they would differ from engine to engine (430a, 
481a); yet he subsequently acknowledged that it would be 
helpful to have the engine manufacturer’s recommended 
web defiections as a g^ide in the course of taking crankshaft 
alignment readings (461a). 

The trial court was free to give little weight to the 
testimony of Haugestad vis-a-via Doxford engines and web 
deflection readings, for Sun had in fact published recom¬ 
mended maximum web deflections for tlie Hellenic Sailor 
as far back as 1969 (Def. Ex. K). In October of 1960 
British Doxford, in commenting upon the special charac¬ 
teristics of the Doxford engines cautioned that “[t]he 
records taken when the engine was first erected in the 
Enginebuilders Shop should therefore be regarded as a 
basis when considering actual figures obtained from a ship 
in servi*.” They concluded: “In general, bearing in mind 
the variations mentioned above, deflection readings should 

not gy beyond the limits .006 inches and .086 inches_’’ 

(PI. Ex. 82, Sheet No. 7). In November of 1960, Hellenic 
Lines measured crankshaft deflection of the Hellenic 
Sailor after the main engine bearings were reconditioned. 
The deflection was generally in excess of that recommended 
by Sun (Def. Ex. V, p. 2). Hellenic Lines again measured 
crankshaft deflection of the vessel after the main engine was 
repaired at Piraeus in September of 1962 (Def. Ex. E, p. 
4). The readings are shown in millimeters but they were 
converted to inches at the request of the court (Def. Ex. 
AL). These figures are also slightly in excess of those rec- 
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ommended by Sun. In May of 1964 BriUsh Doxford 
emphasized the need for crankshaft web deflection readings 
and compiled extensive notes and date from which one 
... can calculate stresses in the crankshaft corresponding 
to a set of deflection readings.” (PI. Ex. 88). It is difficult 
to (wnceive how Haugestad who claimed to be a Doxford 
enpne expert could express the view that crankshaft web 
deflections are of no particular value when it comes to the 
care and maintenance of a Doxford engine, be it Sun built 
or British built.'* 

The record is replete with other instances of the ignor¬ 
ance of Hellenic’s personnel regarding crank web deflec- 
Uons and Doxford engines. Petsis claimed that British and 
Sun had told Hellenic to ignore deflection readings on their 
Doxfords (160a). He did not know how to take a web 
deflection reading for he said that the distance between the 
webs to be measured was between 8 and 10 feet (159a, 
161a). When questioned on this point by the court he said 
you would measure it between the two small webs and then 
he changed it to between the larger webs (160a). He finally 
acknowledged that he was not sure if deflection was mea¬ 
sured between the big webs (161a). Golten, whose com¬ 
pany measured web deflections on engines other than Dox¬ 
fords every day of the year except Christmas (276a), cor¬ 
rectly described the procedure as a measurement between 
the main webs of the particular crank (808a). The dis¬ 
tance is not 8 ft. as described by Petsis (806a). Golten, 
however, had never checked the deflection on a Doxford 
engine (802a). 


The trial court concluded that the evidence of Hellenic 

and cargo regarding the cause of the fracture in the side 

• • ... 


that Golten Marine serviced Hellenic’s British 
and .Sun Doxfords (4S7a). The British vessels were pt.chased by 
the company in 1956 (722a-724a). ^ 
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web warranted a finding that it developed as the result of 
a fatigue crack occuring over some unknown period of time, 
which was followed by a sudden rupture of tho side web 
at the time of the casualty (689a, 690a). 

Cargo’s expert Bates testified that the fiexing of the 
main webs during rotation of the crankshaft would im¬ 
part certain stresses to the side webs (402a, 407a, 408a). 
Excess main web defiection would imput a greater stress 
in the side web because the greater bending moment is 
there (408a). In his opinion excess main web deflection 
in the main webs at the No. 2 crank could have caused the 
fracture in the after side web on the No. 8 main journal 
(408a, 404a). This opinion was not contradicted by any 
of Hellenic’s witnesses or other evidence. Haugestad agreed 
that the greater the sag or hog, the greater the web deflec¬ 
tion, and that putting the shaft into alignment tends to 
minimize excess stress which comes about as the result of 
deflectiu.. < 461a). Golten’s testimony that a .126 in. crank 
web deflection would certainly reduce the life of the crank¬ 
shaft (807a, 808a) can be reasonably interpreted to mean 
that excess web deflection can cause a web to fracture. 

Hellenic seeks to eliminate excess web deflection as a 
possible cause of the fracture by testimony that the crank¬ 
shaft’s alignment was satisfactory. This contention was 
rejected by the trial court, to wit: “The question obviously 
arises, why should not web deflection be measured directly 
rather than have it calculated from another measurement, 
namely, crankshaft alignment?’’ (608a). Bates testified 
that crank web deflection is a direct reading of the bending 
stress in the main crank web and in the side web (402a). 
The suitability of alignment readings alone for the determi¬ 
nation of crank web deflections would obviate the need for 
Doxford engine manufacturers to publish tolerances and 
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specific instructions regarding crank web deflections (Def. 
Ex. X; PL Ex. 88; PL Ex. 82). If a satisfactory alignment 
reading was the sole criteria for determining the web 
deflection why did Hellenic measure web deflection of the 
vessel’s crankshaft after repairs in Genoa in 1960 (Def. 
Ex. V), and after repairs in Piraeus in 1962 (Def. Ex. E, 
p. 4)? Indeed, why did Allan say they were “essential” 
(719a) and that they were measured on almost every 
voyage by the chief engineer (719a, 647a)? Why did 
Haugestad concede that manufacturer’s tolerances would 
be helpful as a guide in the course of taking alignment 
readings (415a) 7 The conclusion that one must draw is 
that they are most meaningful in determining whether, in 
spite of tolerable shaft alignment, the webs themselves are 
under excessive stress. 

The trial court noted Hellenic’s failure to produce web 
deflection readings for the period commencing after the 
1962 repairs to the date of the casualty. Its determination 
that on that account also Hellenic’s complaints should be 
dismissed is founded upon a preponderance of the evidence 
and should not be disturbed on this appeal. 

POINT V 

The question of inherent vice is not relevant to the 
issues on this appeal. 

There was no evidence that the fracture of the after side 
web was caused by inherent vice nor did the trial court 
attribute the fracture to this cause. Hellenic postulates 
its “inherent defect” argument on its contention that it 
exercised due diligence in respect of the crankshaft at and 
before the beginning of the voyage (Appellant’s Brief p. 
48). pie argument is moot, however, since if in spite of 
Hellenic’s exercise of due diligence to make the crankshaft 
seaworthy it fractured, it would be of no consequence if it 
were caused by inherent defect or some other cause not 
discoverable by the exercise of due diligence, for in either 









case Hellenic would be ^titled to general average contribu¬ 
tions. The issue here is not the cause of the fracture, but 
whether Hellenic exercised due diligence to make the crank¬ 
shaft seaworthy at the beginning of the voyage. The trial 
court concluded that it had not 

CONCLUSION 

Hie jadgment of file District Conrt dismissuig Hell¬ 
enic's complaints sho'ild be affirmed. 
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